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CENTER FOR COGNITIVE LEARNING

MISSION

=:1ss10n of the Wiscomsin Research and Develcpment lJenters
for Togritive Learning is to helf learners develop as razadiy
and effectively as possitle their potential as huymarn beings
~d as contribut:rn.g members of society. The R&D (enter is
striving +2 fuifill this goai oy

® -corducting research tc discover more about
how crildren learn

developing 1lmproved instructional strategies,
processes and materiais for school administrators,
teachers, agd childres, and

cffering assistance to educators and citizens
which will help transfer the cutcomes of research
and development into practice
PROGRAM
The activities of the Wisconsin R&D Center are organized

around one unifying theme, Individually Guided Eaucation.

FUNDING

The Wisconsin R&D Center is supported with funds from the
National Institute of Education; the Bureau of Education for
the Handicapped, U.S. Office of gducaticn; and the University
of Wisconsin.
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TABLES

Freguency Judgment Accuracy ir. Experiments 1 and 2
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INTRODUCTION °

Rﬁ!‘e,

eX; eri@eris 2 -c1es5 {(gererally
from - vo Fieve Simest, we nave found that 1iSis CONSiStIngG cf rictures
ired dgmernt performance which di1ffers from that :roduced by
.:s z verbal lacels of those j-1ctures iGnatala & Levirn,
37 : Levir & Wi.der, 1973). In particular, jictures are
sonmsistantly -idged ~2tn less variablliity ard with greater accuracy thar
words. Thecreticzaiiv, such proture-word differences in subjective frequency,
cumbired with the tenets of fresuency LLeory {Exstrand, wallace & Underwood,
1964, Lnould be suffilient ts atoount for ¢ ~ture-word differences in dis-
~vipirat:on iearning oni, indeed, they are {Levin, Shatala & wWilder, 1974} .
I-, -srtrast to these resuits, however, Levin {1274) has concluded that
ienoagh picture-cver-acrd effects have been refeatedly demonstrated 1n
casxs demanding i1tenm recogniticn, iltem discrimination, and item recall (cf.
Pazvio, -271), they have oot Loel sotained in +asks involwving the formation
v e:iliza*t:.zn of conceptual catdacries. It is possible that the unique
sercertizle features of a p10ture Ay :rcerfere 1rn some way with the formation
~f semancizally Lroader {goneraily more abstract or inclusive) concepts.

Tre three exporiments re;orted hiere werc ~onducted tc determine whether
cucr effaces would extend o fresuency sudgments of categories. That 1s,
srer. thoagT, 11TtUres are nOre 2asiiy recognized and discrimrnated 1n com-

[ SERIE AN 5, dves the ;reb‘f1f1t” of pictures
r Tnelr Gonms i i e

cas eqory instances of the same cateqory’

4 e 2 4
r. Experimerts boand 2 we utilized narrowly defirned categories (e. g.. boot
a3 rejresented by a cowboy boot and a rain bout), whereas 1n Experiment 3,
1r. an effort to establish the gencerality of our results, we used somewhat
troader concepts (e.g., clothiny as repre esented by a shirt and a dress).




EXPERIMENTS 1 AND ¢

I
zendition, tre sTimull were 44 line Jfawings
. toct, an alarm clock, a farmnhouseY. { In the
z i cbiects' printed verbal labels were used
“vrain boct,™ "farm house™). In each conditior, 34 of the items were randomly

r.ic ng the 4 frequency levels represented ir the study list. The
LT reraining stimuli were used as filler for zerc-frequeﬂcf\ items cn the
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iresented four times,
e crler cf study gpresen-
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itenms with multigle
juaily in each euual-gized section, wilth the
Ly tne freguency. Thus, an ltem presented
1€ »¢ the 11st, an item presented three times
iz l1s%, and an iter presented fcur times appeared
s vuarter of the list. The same 1tem never appeared 1n adjacent positions.

16 1tems cccurring once, 4 were randomly ass.gned to each quarter of

+«. Tne test list consisted of the 34 study ilist 1tems plus the 10

1tems. The order of test presentations was ragdom.
:» tne Categorized conditions, the stimul: consisted of different instances
from tne object classes representaed in the Uncategorized conditions. That is,
£5r 1terms presented once on the study list, a different 1nstance of the same
~a~eqgnry appeared on the test list fe.g., a cowboy boct during study and a’
rain poot during test). For 1tems presented more tharn once during study, a
41fferent category instance agpeared on each study preésentation as well as on
*he *est list (e.g., a "two" 1tem consisted of an electric clock and & grand-
fatner clock during study and an alarm clock during test). The order of study
and test presentatlons 1in the Categorized conditions duplicated that of the
Uncategorized conditions. N

The line drawings were pho-ographed and mounted, une to a slide. The

word pairs (modified nouns) were typed 1n primary type, photographed, and
mounted one tc a slide.

Sublects

In Experiment 1 the subjects were 120 sixth and seventh graders from an
2lementary school in a semirural Wisconsin community. Within each grade,
5ubjects were randomly assigned to oae of the four experimental conditions.
Fifteen sixth and fifteen seventh graders were thus assigned to each condition.
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In Experiment J The »ulCests were 48 volunteers fror oan antroduce vy isveoholoyy
slass at the Umaversity of Colorado, whotwere f0iflllinz a to.rse rejuirepent.
Twelve subcects were randomly assigned to facn of tne four exy-rimental
conditions.

csted 11d1v1d fentec 3% 1
saicests were told t varal ltems,
s>cur more than cnoe ay vize-
sater they would be as«ed ttems.  The
crized "ondltxouu were 5 would oonsist
= ~¢ the same cat egury. rirent .
subtécts-in whe Catsgurized corditions wers in subsezuent task
w53:d Le tc estimate the number of times ecaclh Lyesentsd
{31rce infcrmation ottained 1n Experimert o and eXLEriIMEnT
:rndicated <hat the task th PR

was too difficult w1
tem apyrorriat for each conditizn

1:3% at the same 35-3ec. rate. The subjects were instruct pord o
<azh 1tem, guessing if uncertain, by saying the nambe f t:mes that the 1tem
{ e ¢ K s} nad

r
rc =
se of subjects in the Categorized —orndition
ms (categeries! would be
e s

a
y ccdurred. They wWwere told that som
~

~
[}
w
%

b

s
ed tnat they had not seen before, and 5 t:mull they were to
To nel; clarify the task, the jrevious sampi= ltem was

3

The dependent variable consisted of the rurber of correat frejue: v
judgments made by a subject across the 44 test List 1tems. Tihe results £r
eacn eXperiment, expressed as ycrcentaanb and broken down a .ording to Lhe
sype of stimulus mater:ials (Words or Pictures) and list (Tincategorized orx
Categorized), are presented in Table 1. For each experimehnt, separate

TABLE 1

FREQUENCY JUDGMENT ACCURACY IN EXPERIMENTS 1 AND 2
(MEAN PERCENT CORRECT)

/

Experiment

Uncategorized List .

Pictures 74.9 83.
Words . 57.2 67.6

-

(88.3) (71.0)
Categorized List

N Pictures 48.9 59.1
Words 44.5 52.1
(134.7) ; (235.5)

Note: Pooled variances are in parentheses.

. 10




. , .
i oC .55 were faie o «ach 115t type. Faoh,lomparisoh was
wi%o o2 T JIF. CTonsa 1der first the Uncategorized list, In beth

: L

sre ~onditlon were more. ascurate than were
} = 7031 and t {22) - s.80 espec tively.
;:aliy sbtained jlcture="ver-word effect
Ghatala & Levin, 1 g
, thers 1s no eviden.e € the effect, * (©
S S -
$oF D osaient the usual advantate of iotures
Lati.n o aUncategorized Do disaztears oA
ire rosaired (Catesories 3 0.-45.  Belore gedards
Lateer coniztion Jas e 2ing
i:tless.  In the fiv:t ilace, 1t 2ould be
crences were due e " cffective “fleer”
regorized subjects learning little or nathing
ywover, tn view of tie finding that the
cre s subjects 1n the two experiments was
rc;:cSnﬁts a score well above {f - .41) the
it or 3A.4 jercent, assuming erther a pro-
ategy respe-tivelj--tnere 1§ rcason to

SLmrated Morar et leveig o

'Y
A 1

Sso o be aryiaed tnat subects viewing the vatescrized liss ot
. f 2dvantiTo Over subjects viewlng :ictures in tnat for
trom . earget Catasory wa- X0 1101tly jointed out with each 1nstance {e.a.,
Looe"r, waereas for subjects glvern the cateorized list
nad ¢ be deduced. Indeed, cartain jictures
« wled marner and/or could not be unambiguously
oy soMe subjects.  Note, howoever, that this
15fqmtory either. If Categorized subiects
on tne second word 1n each pair, thoen thelr
v apjroximate that of "‘ncategorized subjects
mav7 be seen 1n Table 1, 1t did not (a werghted
46.7 percent correct 1n the Categorized Word con-

tiven tae werd list wnich, as
A rons-expweriment average of
1%L :n ver-a5 5.0 rercent correct in the Uncategorized Word condition). On

the ther nand, slnce there may be an element of truth to tihie above sieculatiorn,
a trnird exprerimert was conducted with row materials. As will be seen, the new
materlals also permitted an assessment of 1tem and category frequency judgments
based on a common list.
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EXPERI™E &NT 3 -

L 4
rom the same ;oal ps those serving o
5 were equally rided ameong word and
t or a2 lategory Sudgment tac

: . ory labefa, an ‘ircm cne to five ¢f the most common 1nstances
cf cacn, were selected on tne tasis of the Battid.and Montague (1369} category
. -orms.  Thus, categories susn as ciothing, furniture, vegetables, musicali
inscrom-ents, and the like were includeé. Slides consisted either of line
e g th n'ca:egory instances or of single words regresenting

ar_x:;;s r

irg of either words or picturcs) was shown to

Tne IZs+t contained €7 1tem presentatlions,

ra th respect to the numker of instances

cf ropetitions of each 1nstance. For the study
rert instances comblned with Letweer one and

nce (determined according to a prearranged .format)
6 -ategories. For éxample, the category tools

r instance "hammer" which was presented only

ornz... In contrast, the category toys contained the single instance "doll"

ar.? the categqgory vegetables contained the

, wni:n wa. presented four times;
1fstance "carrot" presented cnce, ‘vear" presented once, "peas" presented
orce, and "corn" presented three times. As 1n the first two experiments, J
repetitions (of both items a,d sar--category 1lnstances) occurred 1n different
) segmerts of the list. . ’

Following study, the supjects serforming the Item Judgment task were
presented witn a 32-1tem list (1nclading 16 "zero" 1tems from previously
seen categories, e.g., "celerv" fr:m the vegetables category) and were asked
to estimate how.many times each 1ins<tance had occurred on the study list. The
subjects performing the Category J.dgment task had been 1initially provided .
wlth a list of the category labels to be represented, as well as appriSed
of the nature of the list and their task. They were preserited with the 16
"zero" 1tems and asked to estimate how many different instances from each
category had been presented (1gnoring repetitions of the same 1nstances).

.
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RESULTS

I, the Item Judgment task, subjects Viewling plctures were wore accurate

ian average of 86.7 percent courrect) than those viewing words (69.3 r-v-e

T f22) = 4.32, confirming the previous results based on different m

Alsd 1n support cf the earlier findings, no difference between subjc
~ .nown rlctures (57.8 percent) and words (54.7 percent) was detected on the
~ategory Judgment task, t§ < 1. Once again, it cannot be argued that the
Litter task wds simply too difficult, inasmuch as the mean performances more
«. 1r doubled the computed 'chance" level of 25 percent. No other 1nteresting
r-sults emerged when more tine-grained analyses of the data were conducted,
1->., when the ltem vs. category repetiticn information was examined.

A

O
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IV
GENERAL DISCUSSION

The present research provides evidence that picture-word differences 1n
Pub]ectlve frequency accrual (see Ghatala & Levin, 1974) may be restricted
to nonconceptual tasks. In particular, the superiority of pictures over
words on an 1nstance recognition task disappeared on one requiring instance
~lassification. In the usual (nonconceptual) frequency Judgment task, it
may well be that (following Paivio, 1971) with pictures, subjects are encoding
uriguz rerceptual information in addition to the verbal information elicited
by tne pictures' lakels, and that either or both of these codes may be re-
evoked by the test stimuli.

In the conceptual frequenCJ judgment task, however, subjects benefit
not from the particular characteristics of stimuli but rather from the
generalized, more abstract features which form the basis for classification.
These abstractions are probably most easily represented by a verbal code (but
see Rosch, 1n press). Thus, on such a task, pictures lose the advantage of
perceptual uniqueness that operates 1n 1ltem recogrltion tasks. (Note,
hawever, that the finding 1n the present experiments that plctures were no
worse than words 1n the category Judgment task suégeSts that subjects are
able to switch their attention from the pictures'’ domlnadilperceptlble
prosertias to those more zabstract features necessary for efficient conceptual
fregaen udgment performance. )

It i1s worth noting that the slight (though statistically nonsignificant)
advantage of pictures over words in the conceptual tasks of the three experi-
ments 1S 1n contrast to results of various concept acqu sition and problem-
solving studies where the difference 1s frequently significant in the opposite
direction {see Levin, 1374). However, in such studies, the nature of the
task--1in particular, the nature of the relationships among stimuli--1s
usually not made explicit to subjects (e.g., Runquist & Hutt, 196l1; Deno,
1968), unlike the j 1 rocedures adopted aere, especially those for Experiments
2 and 3. Extendlnv this contrist in the other direction, 1t has been reported
that pilctures may even facllitate certaln conceptual activities (e.g., prose
comprehension) when the pi-tures are used 1n conjunction with verbal materials
(see, for example, Bransford & Johnson, 1973; and Levin, 1974). Thus, the

finding that plctures are not facilitative when used 1nstead of verbal materials

(as was the case here) 1s not 1ince ,.atible with the prose comprehension

findings (for supporting data, se¢ Levin, 1973, and Harris & Rohwer, 1974).
Finally, some extensions of the present results are clearly indicated.

Would, for example, picture-word differences diminish on a discrimination

learning task that capltalizes on the conceptual relationships among stimuli?

Some preliminary work by Ingison and Levin (in press) may even serve to

frame this question within a developmental perspective. Since young children

are influenced relatively more by the dominant perceptible characteristics

of pictures tuan are older subjccts, the largest picture-word difference

reductions or. such a task might be expected 1n younger populations.

In fact, the presently available emplripal evidence (e.g., Wohlwill, 1968;

Hollenberg, 1970) 1s consistent with these speculations.
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